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( $L$ ) $Y(x)\exp(-\mathrm{i}\omega t)$
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Pnevmatikos [10] Campa [11] diatomic optical
acoustic $\mathrm{N}\mathrm{L}\mathrm{S}$
k\rightarrow 0 $\mathrm{K}\mathrm{d}\mathrm{V}$ [12]
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$\mathrm{K}\mathrm{d}\mathrm{V}$ [13] –





$y(x,t)=\epsilon Y(x,\omega)\mathrm{e}^{-}U\mathrm{i}_{\mathrm{I}}dt(\xi, \tau)+\epsilon Y^{*}(X,\omega)\mathrm{e}^{+d}‘\overline{U}\mathrm{i}t(\xi, \tau)$
$+ \epsilon V2(X,\omega)\mathrm{e}^{-\mathrm{i}w}(\iota-i)\frac{\partial U(\xi,\tau)}{\partial\xi}+\epsilon 2V*(X,\omega)\mathrm{e}i\frac{\partial\overline{U}(\xi,\tau)}{\partial\xi}+\dot{u}vt$
$+ \epsilon^{3}W(x,\omega)\mathrm{e}^{-}\dot{u}dt(-1)\frac{\partial^{2}U(\xi,\tau)}{\mathfrak{Q}P},+\mathit{6}\overline{W}3(x,\omega)\mathrm{e}^{+\mathrm{i}\omega}t(-1)\frac{iP\overline{U}(\xi,\tau)}{\backslash -}$..-., $\iota^{-,-}$ $-$ $\iota$ $-\ovalbox{\tt\small REJECT}$
$\partial\xi^{2}’$











\mbox{\boldmath $\chi$}(x, $\omega$) ( ) \mbox{\boldmath $\chi$}(x+L) $=\chi(x)$
e-‘
(1.2) 1 $\text{ }2$ $y(x, t)$
$U(\xi, \tau),\overline{U}(\xi_{\mathcal{T})}$,

































(Y )lYj(2) $-Y_{j}^{\langle 1)}Y)j+11^{2})=K_{j}-1(Y_{j}(1)\mathrm{Y}_{j}1-2)1^{-}Y^{(}j-1)(2)1Yj)$ (2.6)
W j











$K_{j}$ mj Yj+N (2.4)
$Y_{j+N}^{(2)}$ $Y_{j}^{\{1)}$ $Y_{j}^{(2)}\text{ }$
$(Y_{j+N}^{(}Y_{j+,2)}^{(}1)N)=\overline{M}(Y_{j}^{(1)}Y_{\mathrm{j}}^{(2}))$ (2.10)




















(1.1) $x_{\text{ }}Y(x)\mathrm{s}L$ j $Y_{j}(\omega)_{\text{ }}$ N
(2.4) (2.18) $Y_{1}\sim Y_{N}$
$\hat{L}(\text{ },\omega)=$ (2.19)












$\mathrm{o}Y_{j}\text{ }\hat{L}(\text{ },\omega)$ $0$
$\det\hat{L}(\text{ },\omega)=0$ (2.23)
\mbox{\boldmath $\omega$}
\mbox{\boldmath $\omega$} branch 1 ’band’
$|\Delta(\omega)|>2$ (2.18) Yj















$\tau=\epsilon^{2}(^{\frac{1}{2}\frac{\mathrm{d}^{2}\text{ }{\mathrm{d}\omega^{2}}}}j+\chi j\mathrm{I}$ (3.4b)
\mbox{\boldmath $\chi$}’ $=\chi_{j}(\omega)$ (\mbox{\boldmath $\chi$}j+N=\mbox{\boldmath $\chi$}’)
$y_{j}(t)=\epsilon Yj(\omega)\mathrm{e}-\mathrm{i}_{d}‘ tU(\xi, \tau)+\epsilon Y_{j}^{*}(\omega)\mathrm{e}^{+t}\mathrm{i}\iota d\overline{U}(\xi, \tau)$
$+ \epsilon^{2}V_{j}(\omega)\mathrm{e}^{-\mathrm{i}t}(\omega-\mathrm{i})\frac{\partial U(\xi,\tau)}{\partial\xi}+\epsilon 2V^{*}(j\omega)\mathrm{e}^{+\dot{\mathrm{n}}t}\mathrm{i}’\frac{\partial\overline{U}(\xi,\tau)}{\partial\xi}$
$+ \epsilon^{3}W_{\mathrm{j}}(\omega)e^{-\mathrm{i}\omega t}(-1)\frac{\partial^{2}U(\xi,\tau)}{\partial\xi^{2}}+\epsilon 3\overline{W}j(\omega)\mathrm{e}(+\mathrm{i}\omega l-1)\frac{\#\overline{U}(\xi,\tau)}{\partial\xi^{2}}$
$+\epsilon^{3}x_{j}(\omega)\mathrm{e}^{-3\dot{u}}dt(U(\xi, \tau))^{3}+\epsilon X_{j}3*(\omega)\mathrm{e}+3\mathrm{i}\iota dt(\overline{U}(\xi,\tau))3$
$+O(\epsilon^{4})$ (3.5)
$\xi$ \tau Yje-





$\overline{U}(\xi, \tau)$ $U(\xi, \mathcal{T})$ (1.5) $($\xi , $\mathcal{T})=U^{*}(\xi, \tau^{*})$ $U^{3}\text{ }\overline{U}^{3}$
’
$(3.5)$ $(3.3)$ \epsilon n $\exp-\mathrm{i}l\omega t$ ( $n$
l ) $(n,[)=(1,1)$















$b$ \mbox{\boldmath $\chi$}’ (3.10)
$\mathrm{S}=\mathrm{i}b^{-1}$ (3.11)









(3.11) gj (3.9) $b$ $\chi 0--0$




NLS 1 (3.13) $b$
APPENDIXA
\tau (1.5) –U $U^{*}$
(3.13) $b<0$ 1
$U=\sqrt{\frac{-2}{b}}A$ sech $(A\xi+2BA_{\mathcal{T}})e\mathrm{x}\mathrm{p}\{\mathrm{i}A\xi-\mathrm{i}(A^{2}-B2)\tau\}$ (3.14)
. $A$ , \tau \tau
(3.13) (1.5) –U















NLS (3.13) $(3.11)\text{ }(3.9)$
$N=2$
$b=(2 \frac{\mathrm{d}k^{2}}{\mathrm{d}\omega^{2}}\sin 2\text{ })^{-1}\{3K1\beta 1|Y1-Y_{2}|^{2}(2K_{1}^{-1_{\mathrm{c}\mathrm{o}}}\mathrm{s}2$ $+ \frac{D_{1}+D_{2}+2K2}{K_{1}K_{2}})$
$+3K_{2} \ |Y_{2}-Y1\mathrm{e}|^{2}2\mathrm{i}k(2K_{2^{-\mathrm{i}}}\cos 2\text{ }+\frac{D_{1}+D_{2}+2K1}{K_{1}K_{2}})\}$ (A.1)
$b$ (Dj (2.21) ) $N=3$
$b$
$b=(3 \frac{\mathrm{d}\text{ ^{}2}}{\mathrm{d}\omega^{2}}\sin 3\text{ }\mathrm{I}^{-1}\mathrm{x}$
$[3K_{1} \beta 1|\mathrm{Y}1-Y2|2\{2K_{1}^{-1}\cos 3\text{ }-\frac{D_{3}(D_{1}+D_{2}+2K1)-K2^{-K_{3}}22}{K_{1}K_{2}K_{3}}\}$
.
$\cdot$.
$+3K_{2}\ |Y2-Y\ovalbox{\tt\small REJECT}|^{2}\{2K_{2}^{-1}$ cos3 $- \frac{D_{2}(D_{3}+D_{1}+2K_{2})-K3^{-}2K_{1}^{2}}{K_{1}K_{2}K_{3}}\}..\cdot’$
. :.
$+3K_{3} \beta_{3}|Y_{3}-Y_{1}\mathrm{e}|^{2}3\mathrm{i}k(2K_{3}^{-1}\cos 3\text{ }-\frac{D_{1}(D_{2}+D_{3}+2K3)-K1^{-K_{2}}22}{K_{1}K_{2}K_{3}}\}]$ (A 2)
$N(>3)$ (3.12) $\text{ }\mathrm{S}\text{ }$
. $\cdot$ $-$
$(^{\mathrm{s}-1})_{i}j \frac{\mathrm{i}}{2}=-\frac{}\mathrm{e}^{\mathrm{i}\sigma Nk}Y_{j}}{K_{i}Y_{i}Y_{i+1}\sin N\text{ }$ (A.3)
$\sigma=\{$
$+1$ $(j\leq i)$ ,
$-1$ $(j>i)$ .
$(3.9)_{\text{ }}(3.11)\text{ }$ (A 3) $b$
$b=(N \sin N\text{ }\frac{\mathrm{d}^{2}k}{\mathrm{d}\omega^{2}})-1N-\sum_{\mathrm{j}=1}3K_{j}\beta j|Yj+1^{-Y_{j}|}(2K1\cos 2j N\text{ }-r_{j}^{(N)})$ (A 4)
$r_{j}^{(N)}$
$r_{j}^{(N)}=r_{j}$ ($(N).’\cdot\cdot,$ $,$$D_{j+N}K_{\mathrm{j}},$$\cdots,$ $K_{jN}+-1,$ $D\mathrm{j}-1$ , )
$=(Y_{j1}+-Yj)2( \frac{1}{K_{\mathrm{j}+1}Y_{j+1}Y_{\mathrm{j}}+2}+\cdots+\frac{1}{K_{j+-}N2Yj+N-2Yj+N-1}+\frac{\mathrm{e}^{-\mathrm{i}kN}}{K_{j+N-1}Y_{j+}N-1Y_{j}})\mathrm{e}^{+\mathrm{i}Nk}$
$+ \frac{1}{K_{j}}(^{\frac{Y_{j+1}}{Y_{j}}\mathrm{e}^{-}}\mathrm{i}Nk+\frac{Y_{j}}{Y_{j+1}}e^{+}.)Ik$ .. : (A 5)
(A 4) $b$ $r_{j}^{(N)}$ +
1 $Y_{j}$ $\sim Y_{j+N-1}$
143
$D_{j}\sim D_{jN1}+-$ $K_{j}\sim K_{j+N}-1$ k $((2.19)$
) (2.2) (2.18) (2.19)
$\hat{L}^{j}=$ (A 6)










$K_{j1}+N-e^{-\mathrm{i}}D_{j1}K_{jN}+-2+N-kN$ ) (A 7)






$\overline{D}_{j}\equiv D_{j}-K_{j+N}2D-1j+N--11$ (A 11)
$\overline{D}_{j+N-2}\equiv D_{\mathrm{j}+N-2}-K_{j+N}2D-1-2j+N-1$ (A.12)











$(\mathrm{A} .13)_{\text{ }}$ $(\mathrm{A} .8)_{\text{ }}$ (A 9)
$r_{j}^{(N)}(K_{\mathrm{j},j.1}\ldots, K+N-, Dj, \cdots, Dj+N-1, k)$
.,
$=r_{j}^{(N-1)}(Kj, \cdots,K_{j+-3}N,\overline{K}j+N-2,\overline{D}_{j}, D_{j}+2, \cdots, D_{\mathrm{j}}+N-3,\overline{D}_{j-2}+N, \frac{N}{N-1}k)$ (A 15)
$r_{j}^{(N)}$ $r_{j}^{(N-1)}(K_{j}.’\cdots,$ $K_{j+}N-2$ ,
$D_{j},$ $\cdots,$ $D_{j+N2}-$ , ) $K_{j}.\sim K_{jN}+-2\text{ }$ Dj\sim Dj+N-2
+ (A 15) $N=3$ $(\mathrm{A} 1)_{\backslash }$ (A 2)
$1$









$\overline{K}_{j+N-3}\equiv-\frac{K_{j+N-3}Kj+N-1}{K_{j+N-2}}$ , (A 18)





$+ \frac{1}{K_{j}}(^{\frac{\mathrm{Y}_{j+1}}{Y_{j}}}\mathrm{e}^{-\mathrm{i}Nk}+\frac{Y_{j}}{\mathrm{Y}_{j+1}}\mathrm{e}^{+\mathrm{i}Nk}\mathrm{I}$ (A 20)
$r_{j}^{(N)}$ ($Kj,$ $\cdots,$ $Kj+N-1,$ $Dj,$ $\cdots,$ $D_{j}+N-1$ , ) .
$=r_{j}^{(N2)}-$ ($K_{j,j,jj}\ldots,$$K+N-4\overline{K}+N-3,\overline{D},$ $Dj+1,$ $\cdots,$ $D_{j\dot{j}}+N-4,$$D+N-3,$ $\frac{N}{N-2}$ ) (A.21)
$r_{j}^{\langle N)}$ $r_{j}^{(N-}(2)K_{j,jj}\ldots,$$K+N-3,$ $D,$ $\cdots$ , $D_{j+N-3}$ , )
$K_{j}\sim K_{j+N}-3\backslash D_{j}\sim D_{jN}+-3\text{ }$
(A.15) (A 21) $r_{j}^{(N)}\text{ _{ }}$ $r_{j}^{(2)}$
$r_{j}^{(3)}$ (A 1) (A 2) $r_{j}^{(2)}$
$r_{j}^{(3)}$ $D_{1},$ $D_{2,1}K,$ $K_{2}$ $D_{1},$ $D_{2},$ $D_{3},K1,$ $K_{2},$ $K_{3}$ $0$
$r_{j}^{(N)}$
(A 4) $b$ .. . .
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